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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of defect in a varistor 
main body and growth of a plating film in an undesired part of the varistor 
main body which are caused by plating solution, when a metal film 
excellent in solderability is formed on the outermost layer of an external 
electrode of a laminated chip varistor by using electroplating. 
SOLUTION: In order to form an external electrode 5, the following are 
formed by heat treatment; a first layer 6 containing metal component and 
glass component on the outer surface of a varistor main body 4, a second 
layer 7 containing glass component and a first insulating layer 1 1 on the ej 
first layer 6 and the outer surface of the varistor main body 4 exposed 
from the first layer 6, a third layer 8 containing glass component and a 
second insulating layer 12 on the second layer 7 and the first insulating 
layer 11. and a fourth layer 9 containing metal component on the third 
layer 8. A fifth layer 1 0 is formed on the fourth layer 9, by using an 
electroplating film composed of metal excellent in solderability. Metal 
component contained in the fourth layer 9 is diffused in the second layer 
7 and the third layer 8 in the course of heat treatment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] So that the varistor main part containing at least one pair of intemal electrodes which counter mutually 
through two or more varistor layers and aforementioned varistor layers which consist of zinc-oxide system ceramic 
material may be prepared and it may connect with the specific thing of the aforementioned intemal electrode 
electrically By giving and heat-treating a metal component and a glass component into the specific portion on the 
outside surface of the aforementioned varistor main part By forming the 1st layer for an external electrode, and giving 
and heat-treating a glass component on the 1st aforementioned layer By forming the 2nd layer for an external electrode 
on the 1st aforementioned layer, and giving and heat-treating a different glass component from the glass component 
given on the 2nd aforementioned layer for the 2nd-layer [ aforementioned ] formation The 3rd layer for an external 
electrode is formed on the 2nd aforementioned layer, on the 3rd aforementioned layer By giving a different metal 
component from the metal component given for the Ist-layer [ aforementioned ] formation, and heat-treating on the 
same conditions substantially with the heat treatment conditions applied for the Ist-layer [ aforementioned ] formation 
By forming the 4th layer for an extemal electrode and forming the electroplating film which consists of a good metal 
of soldering nature on the 4th aforementioned layer The manufacture method of a laminating chip varistor that 
diffusing the metal component contained in the 4th aforementioned layer into the 2nd aforementioned layer and 
aforementioned above 3rd layer in heat treatment for having each process and forming the 4th aforementioned layer 
which forms the 5th layer for an extemal electrode is performed. 

[Claim 2] It is the manufacture method of a laminating chip varistor according to claim 1 that the amount of grants of a 
glass component is 5 - 10 % of the weight to a metal component in the process which forms the 1st aforementioned 
layer. 

[Claim 3] The manufacture method of a laminating chip varistor according to claim 1 or 2 that 5 or less % of the 
weight of a glass component is given to a metal component in the process which forms the 4th aforementioned layer. 
[Claim 4] Simultaneously with the 2nd-layer [ aforementioned ] formation, on the outside surface of the 
aforementioned varistor main part exposed from the 1st aforementioned layer The 1st insulating layer which consists 
of a glass component contained in the 2nd aforementioned layer is formed, simultaneously with the 3rd-layer 
[ aforementioned ] formation The manufacture method of a laminating chip varistor [ equipped with each process 
which forms the 2nd insulating layer which consists of a glass component contained in the 3rd aforementioned layer on 
the insulating layer of the above 1st ] according to claim 1 to 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to improvement of the formation method of the 
external electrode of a laminating chip varistor especially about the manufacture method of a laminating chip varistor, 
and a laminating chip varistor, 
[0002] 

[Description of the Prior Art] The laminating chip varistor is equipped with the varistor main part containing at least 
one pair of intemal electrodes which generally counter mutually through two or more varistor layers and varistor layers 
which consist of zinc-oxide system ceramic material, and one pair of extemal electrodes formed in the specific portion 
on the outside surface of this varistor main part, respectively. On the other hand, an extemal electrode reaches, on the 
other hand, the intemal electrode which has countered through a specific varistor layer reaches, and another side is 
electrically connected to another side, respectively. 

[0003] In a laminating chip varistor which was mentioned above, in order that an extemal electrode may consist of two 
or more layers fi-om which the quality of the material differs mutually typically and the outermost layer of drum may 
give good soldering nature to an extemal electrode, it is constituted with the film which consists of a good metal of 
soldering nature, and the good metal membrane of such soldering nature is usually formed by giving electroplating. 
[0004] In relation to laminating ceramic electronic parts equipped with the above extemal electrodes, the interesting 
conventional technology is indicated by JP,8-97072,A for this invention. 

[0005] Here, after forming the 2nd layer for the extemal electrode which forms the 1st layer for the extemal electrode 
containing a glass fiit, next does not contain a glass fiit on the end face of the main part of electronic parts constituted 
with a ceramic so that it may connect with an intemal electrode electrically, forming an outermost layer of drum by 
electroplating is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it applies to formation of the extemal electrode on a varistor 
main part equipped with the varistor layer which becomes ^,8-97072,A mentioned above fi"om zinc-oxide system 
ceramic material about the method of a publication, as for zinc-oxide system ceramic material, the surface potential 
between the outside surfaces of the varistor main part which electric resistance exposed with the 2nd layer of an 
extemal electrode comparatively for the low reason will become comparatively small. Therefore, when electroplating 
is carried out, the outside surface which the varistor main part exposed will be returned, a plating film will be formed 
not only in the 2nd layer top but in the outside surface of a varistor main part, and degradation of the property of the 
obtained laminating chip varistor may be caused. 

[0007] Moreover, since zinc-oxide system ceramic material is weak to an acid or alkali, in case the outside surface 
which the varistor main part exposed performs electroplating, when plating liquid is contacted, the dissolution may 
arise and the problem that degradation of a varistor main part will be brought about and a varistor property caimot be 
maintained by it may be produced. 

[0008] Furthermore, since the outermost layer of drum of an extemal electrode is formed, when electroplating is 
applied, it is easy to produce the intemal defect of a varistor main part, and the problem that this also causes 
degradation of the property of a laminating chip varistor may be encountered. Therefore, the plating liquid with which 
this problem permeates into a varistor main part firom the crevice between an extemal electrode and a varistor main 
part etc. is considered to be the cause. Especially, as for permeation of this plating liquid, what is produced in the 
drawer portion of the intemal electrode of a varistor main part is more serious, the junction state of an intemal 
electrode and a varistor layer is worsened, and the problem that the property of a laminating chip varistor will 
deteriorate especially in life test is caused. 
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[0009] The problem brought about when the outside surface which tiie varistor main part mentioned above exposed 
contacts plating liquid can aim at temporary solution by wearing the outside surface which the varistor main part 
exposed by the glass membrane so that it may be indicated by JP,8-153607,A. 

[0010] However, it is comparatively difficult to form a glass membrane only in the outside surface which the varistor 
main part exposed with a high precision. For example, a glass membrane is formed also in external electrode section, 
or there are the state where a glass membrane is not wearing the exposed outside surface completely conversely, and a 
bird clapper. In the case of the former, formation of the plating film of an outermost layer of drum is checked, and 
when it is the latter, the problem mentioned above when not forming such a glass membrane cannot be solved 
completely. 

[001 1] Then, the purpose of this invention is offering the structure of the laminating chip varistor obtained by the 
manufacture method of the laminating chip varistor which can solve a problem which was mentioned above, and this 
manufacture method. 
[0012] 

[Means for Solving the Problem] This invention is first turned to the manufacture method of a laminating chip varistor. 
In this manufacture method, in order to solve the technical technical problem mentioned above, each following process 
is carried out. 

[0013] First, the varistor main part containing at least one pair of intemal electrodes which counter mutually through 
two or more varistor layers and varistor layers which consist of zinc-oxide system ceramic material is prepared. 
[0014] Subsequently, the 1st layer for an extemal electrode is formed by giving and heat-treating a metal component 
and a glass component into the specific portion on the outside surface of a varistor main part so that it may connect 
with the specific thing of an intemal electrode electrically. 

[0015] Subsequently, the 2nd layer for an extemal electrode is formed on the 1st layer by giving and heat-treating a 
glass component on the 1st layer. 

[0016] Subsequently, the 3rd layer for an extemal electrode is formed on the 2nd layer by giving and heat-treating a 
different glass component fi:om the glass component given for the 2nd-layer formation on the 2nd layer. <BR> [0017] 
Subsequently, the 4th layer for an extemal electrode is formed by giving a different metal component fi-om the metal 
component given for the Ist-layer formation on the 3rd layer, and heat-treating on the same conditions substantially 
with the heat treatment conditions applied for the Ist-layer formation. 

[0018] Subsequently, the 5th layer for an extemal electrode is formed by forming the electroplating film which consists 
of a good metal of soldering nature on the 4th layer. 

[0019] And in heat treatment for forming the 4th above-mentioned layer, diffusing the metal component contained in 
the 4th layer into the 2nd layer and the 3rd layer is performed. 

[0020] It is made for the amount of grants of a glass component to become 5 - 10 % of the weight to a metal 
component in the process which forms the 1st above-mentioned layer preferably. 

[0021] Moreover, in the process which forms the 4th layer, 5 or less % of the weight of a glass component is preferably 
given to a metal component. 

[0022] In the manufacture method of the laminating chip varistor concerning this invention moreover, preferably 
Simultaneously with the 2nd-layer formation, on the outside surface of the varistor main part exposed from the 1st 
layer Forming the 1st insulating layer which consists of a glass component contained in the 2nd layer, and forming the 
2nd insulating layer which consists of a glass component which is contained in the 3rd layer on the 1st insulating layer 
simultaneously with the 3rd-layer formation is performed. 

[0023] This invention is turned also to the structure of the laminating chip varistor which can be manufactured by 
method which was mentioned above again. 

[0024] The varistor main part with which the laminating chip varistor conceming this invention contains at least one 
pair of intemal electrodes which counter mutually through two or more varistor layers and varistor layers which consist 
of zinc-oxide system ceramic material, It has one pair of extemal electrodes formed, respectively, and, on the other 
hand, an external electrode reaches, on the other hand, the intemal electrode which has countered through a specific 
varistor layer attains to the specific portion on the outside surface of a varistor main part, and another side is 
electrically connected to it on another side, respectively. 

[0025] Moreover, an extemal electrode is formed on the outside surface of a varistor main part, and is equipped with 
the 1st layer electrically connected to an intemal electrode, the 2nd layer formed on the 1st layer, the 3rd layer formed 
on the 2nd layer, the 4tii layer formed on the 3rd layer, and the 5th layer formed on the 4th layer. 
[0026] The 5th layer contains the electroplating film which consists of a good metal of soldering nature including the 
metal component for which the 4th layer differs from the metal component contained in the 1st layer including the 
glass component for which the 2nd layer differs from the glass component by which the 3rd layer is contained in the 
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2nd layer including a glass component including a metal component and a glass component in the 1st above-mentioned 
layer. 

[0027] And the 2nd layer and the 3rd layer contain further the metal component contained in the 4th layer. 
[0028] Preferably, in the 1st above-mentioned layer, a glass component is made to be contained five to 10% of the 
weight to a metal component. 

[0029] Moreover, in the 4th layer, 5 or less % of the weight of a glass component is made to be contained to a metal 
component preferably. 

[0030] Moreover, in the laminating chip varistor concerning this invention, the 2nd insulating layer which consists of a 
glass component contained in the 3rd layer is preferably formed the 1st insulating layer which consists of a glass 
component contained in the 2nd layer, and on it on outside surfaces other than the portion in which the external 
electrode of a varistor main part is formed. 

[0031] Moreover, the metal component by which the metal component by which the metal component contained in the 
1st layer is preferably contained in the 2nd layer and the 3rd layer including Ag or an AgPd alloy is contained in the 
4th layer including Ag contains Ag. 

[0032] Moreover, the glass component by which the glass component contained in the 2nd layer is contained in the 3rd 
layer including boron / silicic acid / zinc system glass contains lead / boron / silicic acid / zinc system glass preferably. 
[0033] Moreover, the glass component preferably contained in the glass component contained in the 1st layer and the 
4th layer contains at least one sort of lead, boron, and silicic acid. 
[0034] 

[Embodiments of the Invention] Drawi ng 1 is the cross section showing the laminating chip varistor 1 by 1 operation 
gestalt of this invention. 

[0035] The laminating chip varistor 1 is equipped with the varistor main part 4 containing two or more pairs of intemal 
electrodes 3 which coimter mutually through two or more varistor layers 2 and varistor layers 2 which consist of zinc- 
oxide system ceramic material. 

[0036] Such a varistor main part 4 is manufactured as follows, for example. 

[0037] An organic binder, a dispersant, a plasticizer, etc. are added in the mixed raw material containing each powder, 
such as a zinc oxide and a bismuth oxide, and the slurry for sheet fabrication is produced in it. 
[0038] Subsequently, the ceramic green sheet of arbitrary thickness is produced by applying a doctor blade method to 
the obtained slurry for sheet fabrication. 

[0039] Subsequently, after piercing these ceramic green sheet so that it may become the rectangle of a predetermined 
size, on a specific ceramic green sheet, while applying the paste containing Ag which should serve as an intemal 
electrode 3, two or more ceramic green sheets are accumulated and pressed, and subsequently it cuts in the size which 
should serve as each varistor main part 4, £tnd the raw chip for two or more varistor main parts 4 is obtained. 
[0040] Subsequently, after carrying out ** binder processing at the temperature of 400-500 degrees C, it calcinates at 
the temperature of 880-920 degrees C, and the sintered varistor main part 4 is obtained for these students* chip. 
[0041] One pair of external electrodes 5 are formed in the specific portion on the outside surface of such a varistor 
main part 4, respectively, the extemal electrode 5 is formed on the outside surface of the varistor main part 4, and is 
electrically connected to an intemal electrode 3 ~ the 1st layer is formed on 6 and this 1st layer 6 — the 2nd layer is 
formed on 7 and this 2nd layer 7 ~ the 3rd layer is formed on 8 and this 3rd layer 8 — the 4th layer is formed on 9 and 
this 4th layer 9 - it has 10 [ layer / 5th ] 

[0042] The electroplating film which consists of a metal with 10 [ layer / 5th / good / of soldering nature ] including a 
different metal component fi-om the metal component with which 9 / layer / 4th ] is contained in the 1st layer including 
a different glass component firom the glass component with which 8 / layer / 3rd ] is contained / 6 / in the 2nd layer for 
7, including a glass component the 2nd layer, including a metal component and glass component the 1st layer is 
included. Moreover, the 2nd layer of 7 and the 3rd layer of the metal component by which 8 [ layer / 4th ] is fiirther 
contained in 9 are included. 

[0043] Moreover, on outside surfaces other than the portion in which the extemal electrode 5 of the varistor main part 
4 is formed, the 2nd insulating layer 12 which consists of a glass component contained in 8 the 3rd layer is formed the 
1st insulating layer 1 1 which consists of a glass component contained in 7 the 2nd layer, and on it 
[0044] Although at least one sort chosen fi-om Ag, Pd, Au, and Pt can be used as a metal component which was 
mentioned above and which is contained in 6 the 1st layer, for example, an AgPd alloy is made to be contained 
preferably. Moreover, 7 and the metal component contained in 8 the 3rd layer contain the 2nd layer of Ag preferably. 
Moreover, although either [ at least ] Ag or Pd can be used, Ag is made to be contained as a metal component 
contained in 9 the 4th layer preferably, for example. Moreover, the plating film contained in 10 the 5th layer can be 
constituted with the tinning film formed for example, a nickel-plating film and on it, can be constituted with the solder 
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plating film formed a nickel-plating film and on it, or can be constituted only with a solder plating film. 

[0045] Moreover, the glass component contained in 7 the 2nd layer is desirable, and the glass component contained in 

8 the 3rd layer contains lead / boron / silicic acid / zinc system glass including boron / silicic acid / zinc system glass. 
[0046] Moreover, as for the glass component contained in 6 the 1st layer, it is desirable that at least one sort of lead, 
boron, and silicic acid is included. 

[0047] Insulating layers 1 1 and 12 are formed in such extemal electrode 5 row as follows, for example. 
[0048] First, on the outside surface of the varistor main part 4, including the AgPd alloy of 90 % of the weight of Ag 
content, as a metal component, 6 applies the paste which contains lead / silicic acid / boron system glass five to 10% of 
the weight as a glass component, and is formed by printing at the temperature of 880-920 degrees C the 1st layer. 
[0049] Next, the 2nd layer, it goes over the 7 and 1st insulating layers 1 1 throughout the outside surface of the structure 
obtained by forming 6 [ layer / 1st ] on 1st layer 6 and the outside surface 4 of the varistor main part 4 exposed fi-om 6 
the 1st layer, i.e., a varistor main part, they give a glass component, and are formed by heat-treating on the conditions 
which enable formation of a glass membrane. Here, boron / silicic acid / zinc system glass is advantageously used as a 
glass component. 

[0050] Thousands of varistor main parts 4 with which 6 [ layer / 1st ] was formed are more specifically thrown in in an 
alumina pot, for example. By heating at the temperature of 800-900 degrees C, adding one to 2% of the weight to the 
varistor main part 4 with a powdered form, and rotating boron / silicic acid / zinc system glass at a low speed It is made 
to be formed over the outside-surface top to which the varistor main part 4 exposed the glass membrane which serves 
as the 7 and 1st insulating layers 1 1 the 2nd layer fi-om on 1st layer 6. 

[0051] The 8 and 2nd insulating layers 12 the 3rd layer next, on 2nd layer 7 and the 1st insulating layer 1 1 That is, it 
crosses throughout the outside surface of the structure which finished tiie above-mentioned process which forms the 
2nd layer of the 7 and 1st insulating layers 1 1, a different glass component from the glass component given the 2nd 
layer for formation of seven is given, and it is formed by heat-treating on the conditions which enable formation of a 
glass membrane. Here, lead / boron / silicic acid / zinc system glass is advantageously used as a glass component. 
[0052] The varistor main part 4 after the 2nd layer of the 7 and 1st insulating layers 1 1 were formed more specifically 
In an alxmuna pot, for example, by supplying thousands of pieces, and heating at the temperature of 700-800 degrees C, 
adding one to 2% of the weight to the varistor main part 4 with a powdered gestalt, and rotating lead / boron / silicic 
acid / zinc system glass at a low speed The glass membrane used as 3rd layer 8 top and the 2nd insulating layer 12 is 
formed ranging from on [ to the 1st insulating-layer 1 1 top ] 2nd layer 7. 

[0053] Next, the 4th layer, 9 gives a different metal component from the metal component given the 1st layer for 
formation of six on 3rd layer 8, and is formed by heat-treating on the same conditions substantially with the heat 
treatment conditions applied the 1st layer for formation of six. For example, Ag is used as a metal component. 
[0054] Moreover, in the process which forms 9 [ layer / 4th ], if a glass component is given, the intensity of the 
extemal electrode 5 can be raised. In this case, it is desirable to make it 5 or less % of the weight of a glass component 
included to a metal component. It is because the wettability to 9 of the electroplating film which is mentioned later and 
which is set to 10 the 5th layer will fall the 4th layer in 9 the 4th layer if a glass component is given exceeding 5 % of 
the weight. Moreover, if the 4th layer of a glass component is given to 9, lead / silicic acid / boron system glass will be 
used. 

[0055] More specifically, including Ag, on 3rd layer 8, as a metal component, the paste which contains lead / silicic 
acid / boron system glass 0.2 to 5% of tiie weight as a glass component is applied, and 9 [ layer / 4th ] is formed by 
printing at the temperature of 600-700 degrees C. 

[0056] in heat treatment for [ which was mentioned above ] forming 9 [ layer / 4th ], the metal component contained in 

9 the 4th layer contains an each glass component — the 2nd layer is diffiised into 7 and 3rd layer 8 For example, Ag 
contained in 4 the 4th layer diffuses the 2nd layer into 7 and 3rd layer 8, and the 1 st layer of the electrical installation 
between 6 and 4th layer 9 is obtained by it. 

[0057] Next, 10 [ layer / 5th ] is given by forming the electroplating film which consists of a good metal of soldering 
nature on 4th layer 9. More specifically, a tinning film is formed a nickel-plating film and on it of electroplating on 4th 
layer 9. 

[0058] Thus, in the extemal electrode 5 of the obtained laminating chip varistor 1, 6 [ layer / 1st ] acts so that the good 
electric flow between internal electrodes 3 may be aimed at. Moreover, as mentioned above, by for example making a 
glass component contain five to 10% of the weight, the degree of sintering of 6 is raised the 1st layer, 6 [ layer / 1st ] is 
made into a precise state, and the operation which prevents permeation of plating liquid is performed more certainly. 
[0059] The 1st insulating layer 1 1 acts so that the insulation in the outside surface of the varistor main part 4 may be 
seciared while making good adhesion of the outside surface of the varistor main part 4, and the 2nd insulating layer 12. 
Moreover, as a glass component contained in the 7 and 1st insulating layers 1 1 the 2nd layer, even if spread in the 
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varistor main part 4, it is desirable to use the thing of composition which does not degrade the property of the varistor 
main part 4, and in order to fill this request, the boron / silicic acid / zinc system glass which was mentioned above are 
used advantageously. 

[0060] It is desirable that the glass component of the composition excellent in the wettability to glass is included, and 
the 2nd insulating layer 12 becomes possible [ forming a film with the 2nd insulating layer 12 uniform on the 1st 
insulating layer 1 1 by this ], and it acts so that plating growth to a field [ **** / un-/ on the outside surface of the 
varistor main part 4 ] may be suppressed while it acts so that good plating-proof fluidity may be given to the outside 
surface of the varistor main part 4. The lead / boron / silicic acid / zinc system glass mentioned above for this purpose 
are used advantageously. 

[0061] In the field which should form the external electrode 5, although scattering of the glass brought about by 
formation of 3rd layer 8 grade will check plating grant nature, 9 [ layer / 4th ] acts so that such plating grant nature may 
be raised. Moreover, the 4th layer, by formation of 9, the 2nd layer of the metal component contained in 9 the 4th layer 
is diffused into 7 and 3rd layer 8, and it acts so that the 1st layer of the electrical installation between 6 and 4th layer 9 
may be obtained. 

[0062] 10 [ layer / 5th ] acts so that soldering nature of the external electrode 5 may be made good. Moreover, a nickel- 
plating layer which is contained in 10 the 5th layer and which was mentioned above acts so that the migration of Ag 
may be prevented. 

[0063] In addition, in the laminating chip varistor 1, the 3rd layer of the 2nd layer of a clear boundary may not appear 
between 8 with 7. However, if 8 [ layer / 2nd / layer / 3rd ] is formed with 7 as long as two layers which consist of 
mutually different glass components are formed in layers, you should recognize. 

[0064] And the 3rd layer is set to 8. moreover, the 2nd currently formed between 9 the 4th layer with 6 the 1st layer ~ 
layer 7 - It writes in addition that a property top is satisfactory in any way though the 1st layer of the 2nd layer of 7 
and the glass component contained in 8 the 3rd layer are partially intermingled with 6 and the metal component 
contained in 9 the 4th layer and there are the 2nd layer of 7 and the part which seems not to form a part of 8 [ layer / 
3rd]. 
[0065] 

[Effect of the Invention] As mentioned above, it sets to the manufacture method of the laminating chip varistor 
conceming this invention. By giving a metal component and a glass component on the outside surface of a varistor 
main part, and heat-treating them, in order to form an external electrode on the outside surface of a varistor main part 
By forming the 1st layer, giving a glass component on this 1st layer, and heat-treating on the conditions which enable 
formation of a glass membrane By forming the 2nd layer, giving a different glass component fi-om the glass component 
given on this 2nd layer for the 2nd-layer formation, and heat-treating on the conditions which enable formation of a 
glass membrane By forming the 3rd layer, giving a different metal component fi-om the metal component given on this 
3rd layer for the Ist-layer formation, and heat-treating on the same conditions substantially with the heat treatment 
conditions applied for the Ist-layer formation By forming the 4th layer and forming the electroplating film which 
consists of a good metal of soldering nature on titiis 4th layer In heat treatment for carrying out each process and 
forming the 4th layer which forms the 5th layer, diffusing the metal component contained in the 4th layer into the 2nd 
layer and the 3rd layer is performed. 

[0066] therefore, the plating liquid applied in electroplating for forming the 5th layer — a varistor book - by the 1st 
layer or 4th-layer existence, especially the Ist-layer existence recognized precise structure including the glass 
component, infiltrating into the inside of the body is prevented advantageously, and it can secure the high reliability of 
a laminating chip varistor 

[0067] In the 1st above-mentioned layer, since a higher degree of sintering is obtained and the 1st layer may become 
more precise structure when a glass component is made to be contained five to 10% of the weight to a metal 
component, the permeation prevention effect of plating liquid is heightened more, and can raise the reliability of a 
laminating chip varistor more. 

[0068] Moreover, the intensity of an external electrode can be raised in the 4th layer, without reducing the wettability 
to the 4th layer of the electroplating film used as the 5th layer, if 5 or less % of the weight of a glass component is 
made to be contained to a metal component. 

[0069] In this invention, moreover, on outside surfaces other than the portion in which the external electrode of a 
varistor main part is formed If the 2nd insulating layer which consists of a glass component contained in the 3rd layer 
is formed the 1st insulating layer which consists of a glass component contained in the 2nd layer, and on it While the 
good plating-proof fluidity in the outside surface which the varistor main part 4 exposed is given by these insulating 
layers, the electroplating fihn of the 5th layer can suppress growing up also into un- wanting on outside surfaces other 
than the portion in which the extemal electrode of a varistor main part is formed. Moreover, the moisture resistance of 
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a laminating chip varistor can also be raised. 



[Translation done.] 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Translation done.] 



2001-143910 

(P2001-143910A) 
(43)iiMB ¥fi£l3=£F5^25H (2001.5. 25) 



(SDlnl.Cl.^ mmmn FI f-7>K(#%) 

HOIC 7/10 HOIC 7/10 5E034 



f»*«©Scl 1 OL (^7H) 



{21)t±IIS#-^ 


#^2000-223336 (P2000-223336) 


(71)mSA 


000006231 














(22) WIS B 


3p(Sl2^7^25B (2000. 7. 25) 




]JC«P)fiFSIW^7|T^|#-T B 26#1 0^ 














(31)M5fe«±5iS^ 


1 !Sf®¥1 1-240738 




SC^;^SN^r|T^»z:Ti26#10^ 




(32)M5feB 


T^11^8^27B (1999.8. 27) 








(33)fi|^«^^ll 


B* (J P) 














P33^*3^»I1T B 26S1 0^ 


















(74)f^aA 


100085143 










#a± /hse JIBS 















(54) mmoi^m] mm^yzfj^'j7.i$'<omm.:^mi5^umm^yzf/^u7,^ 



(57) [S*<J] 11 12 

^ 1 oymmm 1 1 . ^ 2 g ? *5 1 (Dmmim 1 1 ± 

C^f ^Xfig^J-Sr^trm 3 )g 8 2 Oifei»S 1 2 . 

^ 3 » 8 ±(c^iiB£^s#tr^ 4 ji 9 ^^n^nm9&.m 




mm.m3m±iz. mmm im (nmi^(Drcii>\zH-¥-^nrc 
mmm.-r^^zhizjz'ox. ^mm.m<orzisf)<Dm4m=s:m 

i^-D^mt:m^T^z.ii\z^-:>T. i^unm<r)tcisb<^m 

mm^4m^mfit-t^fc!sb<Dmmmiz^^^x. mmm4 
miz^^n^^mnsL^^mmm 2 m^^x/mmm 3 84^ 

m^mi^rc\t2\zmm<Dmm^y:fj-^'jx^<Dm 

*f(fE« 3 goj^fi^ tragic. mtd.mi<Dmmm±iz. m 
*-^izmn(Dmm^y^j-<U7.^<^mmifmo 



(2) l^m 2001-143910 

2 

IE A* u X ^ S ^ iO- L T*f iBj L- T ^ «frlBl^SP«® (75-::^ 

n*^otfrf2rtg|5m(c«^B<](-gi^stis^i)ii> tfj 
mmim±izmiisc-^n^m2mt. tammzm^izmsz 
■^n^msmt, mw.m3m±tzmf$.-^n^m4mt. 

^^n^n9i^X9V(n9\-^n^\z\X. *frfBll2a{c-^Sti 
30 [«^:^9] WIEIIlBtc^Sn^^«fiX4i-«, Ag 

[W*«io] t«re^2«fr-&*ti-5:i/^Xfi!t4}-«. 

ir. m^-m.'ot£.\^^\^'d(D\^-ftiii-^\zwM(Dmmj-v-fn 

40 CW^^ii] tfrE^iS(c-^^n-5:y^Xfig^«. 

[0 0 0 1] 

[S!i«oD«f -sft^B^^K] mm^-j-^n^) 
-r. 8^g5^•;/7'y^*ux^'®^1.a?«@®J^JB^c7^feOT 

[0 0 0 2] ■ 

50 [^^!3l5og^B] «s5^-/7'A>jx^'«. — flswft. K^t 



3 

[0 0 0 3] ±igLfcJ;'5^C«g5^«y:/A'JX:5'tc*3«,i 

(nmt^^m^^n. ^cornea, ^i-si5«ffitcMbTS 

[0 0 0 4] ±jz!t®J:5fj:^gpm«s*«A-5««-b:^5 
ab^fie*S«75^', fz.L7L\tmm^S - 9 7 0 7 2^^ii« 
[0 0 0 5] eiClTJi. -fe7 5yi7St)r3T«^$tlS 

mim^mfSLX^. ^tc. :<J7;^>"J ^<£-^*L?:c^i^1- 
[0 0 0 6] 

[5!?B*^'«fftL.J;3i-r-2)^^] L*^L3^£*t^, ijatb 
fc!Hfra¥8 - 9 7 0 7 2^^«»rffi«o::^te*, ^-ftM 
^ 5 -y ^ tJ^*^ ?> 1. /N* 'J X 3^ a <£r{S A ^ /N* 'J X 

;t i ;1 «^ 2 » iStb L A* U X ^ 2|5:{^«)^1.SB t (0 iW 
[0 0 0 7] ^^l::M»?S-lr5 5-yi7;j^i^4«, 

[0 0 0 8] $?>(C, nffl5«8BCOSn«^?^fi)c-r-5fc 

mmt.n^^nz>. z.(Dtb^^m<omx\-i, a'u 
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[0 0 0 9] ±mL'rznv7.^^i^<r)mmvrcf\-m.m7!)i 

SJKiiftM-r S d t J: -o T fcfc e. WHU. 

fct;t«#g^^8 - 1 5 3 6 0 7 #ii^{z|E«J$n-5<i; 

[0 0 10] U*^Li^c*^*p., /I'Jx^^^roStHbfen 

[0 0 11] c(D^m(DBmt. ±mLrc^o 

20 ©^jtSJI^LJ;^ tfSdtTab-s. 

[0 0 12] 

5 =g-xg3i^*si]ffi $ n s o 

[0 0 13] S-r, ^{tM^^-fe^5->'i7«m>e,^i:5. 
U :^ ^'B* iCJf A* U X ^'S LTS^i 
T-2.^>;^£< it) lM©rte|5«ffi*^tf, A- •JX^' 

30 [0 0 14] ^ikt/iT-, l^a5«ffi««f5£©fc«t«Ma<](C 
MMSnSJ;'5{c, A*UX3'*<*:©i1.|gB±0!Nf5£cDffl5 

[0 0 15] ;*cvi-e. Hi Site, :y^x^4^^#-%- 
L. f^MS-rSdirfCtoT, »lB±(Ci1.ffl5«ffiOfc 

[0 0 16] H2gJitC. lg2@(©Jg^£cD^c«6 

40 ii)(D^3a^fgfiS:-r-5<. 

[0 0 17] H3»JitC, miB©J^^CD;tfe 

1 m(n'mi^<j^tzih\zmm-^ntz.m^mk^t.^mm\zn 

4)l^JgfiK-r-5. 

[0 0 18] ^l^T. H4®Ji(C, ¥ffl#tttt<DM»fj: 

. gP«ffi©fei60^5e^JgfiKt-S. 

[0 0 19] -^-LT. ±i!E©m4B*Jg^iK-rSfc*CD^ 
50 mmz^x^^-Z. H4«tC#SnS^JRfiK^J-<&||2B*3J: 
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[0 0 2 0] iiFSL<«, ±m(Dmim^miSi-r^j:m. 

[0 0 2 1] Sfc. $fSL<«, ^4»*5^^TSXg 

[0 0 2 2] sfe, z.<D^m\z^^mm^y:f/^^J7.^ 

fc. ^2Jilc^Stx^:tf^x^!£^i-A^?.;i;'5mi©«feiS:a 

[0 0 2 3] i<D^§ga, sfc, ±mi'rz^vrj.:^miz 

[0 0 2 4] ;i®5!l3{'««.fR«?-y:/n'JX^tt, m. 
rtS5«@^#tr, /N-UX^*^i. A*UX:$'*^(Dn* 

[0 0 2 5] Sfe. ^gPWffitt, AU:^:5'**^0^*ffi 

tl^HSBi, |g3g±tCJ^fi£Sn«>^4at. II4B 

[0 0 2 6] ±i!B©^ia«^«fi)i4i-<!:;y5XfiJt^J-i<& 

^2H«;y5Xfi)t^)-S-^*, ^3a«M2Btc-^ 

[0 0 2 7] ^LT, ^2B*3J;tJC^3g«, $e>JC. 

[0 0 2 8] SfSL<tt. ±i^OT^iafC:feliX, U'y 
^a^igii-{C*fLT5~ 1 0«fi%-&trJ;'5tc 

[0 0 2 9] 0SL<«, ^4ei'*3tiT, 

[0 0 3 0] Sfc. C05!^t«SWB5^y7'/N*'JX:S' 

fiKsn56i54j'iun©ii.SiS±»;«, ^2e»c-^*n«.:^ 

^T^fi^^i-A^efcC^m 1 cD«e^a*3J;UC^©±(c^3 SIC 
^*n^;y5XfiXi)-;6^S/j:^m2 ©$6iHiB 75i?^fi)c ^ tlT 
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[0 0 3 1] ^fc, sfs L<«. mutc'g-sn-s^s 

l|3gtC-&^tX^^Rj*^J-tt, A g ^4Hlc-& 
[0 0 3 2] ^fc> ifSL<«. «2)iic^^n5:tf^ 

[0 0 3 3] Sfc. Jf*L<«, ^lJi(C^*n-5:^f^ 
[0 0 3 4] 

[0 0 3 5] asf^-y^nu;^^' 1 «. m.itm§&^-\Ly 

m 2 LTSV^tC*H6]-r§ttScM©F«3«|5««i 3 
tr. A''JX5'2|s:#4Sr#;^Tt>-2., 

[0 0 3 6] tl©J;57icAUX5'2^^4«. Tzii^U. 
20 :^OJ:'5f'L'TSijS$ns. 

[0 0 3 7] ^{tM^^Jca^^tfXVX^O^^J^** 

[0 0 3 8] ^liT, n>hntcy—\'^mm7.^^)-\z 

[0 0 3 9] ^^^C^iT. c:tie-i:^5«yi^i5'u — >->— h 

30 ^Ag^^tJ'^-X h^M^-r^a:<i:fcfC. ItlSccD-fe^ 
jS^(D/\'UX^'*#:4<i:7ic^'^^^Stc-ej»rL, Wkoi 

[0 0 4 0] Ctie.^CD5^>y7'S. ;fc<i:A«4 

0 0~5 0 OTCWMftTflJiA'-f >i5^^!!lSbfe^, fciA 
«8 8 0~9 2 O'Croiaaf-eSlfiRL.. Sli^i^nfcA'JX 
^'2t:^^4^f»-&. 

[0 0 4 1] C1©J;5?'J:>'N*U7,^*#:4®^«®±©# 

40 ^„ :?1.gP«115«. A'UXiS'2|£^!^4©^^^®_htCJ^fiK$ 

n*>-:3F»5SP«®3tc«^W(cgi^$n^^iS6 ;i 

©^lg6±{CJ^fiK$n-5lB2B7i. c:(0^2g7± 
{CJ^|fi$tl-5M3B8 rO|g3B8±lCJgfiK$*lS 

^4g9i« ;::®^4B9±frj^fi)t$ns^5Bi Oi 
[0 0 4 2] ^l)16«^Sfi)ti^t:^^Xfi)c:i><!:*-^ 

B 9 \m \m\z^^n^^m,iiSL'^t.\t.WkU^^m^9t^ 

50 II5B1 •Ott#BB#tttt®^»?J£^«*^e>?S:«« 
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-So 

[0 0 4 3] sfc, n^)7.iHp.^A(D. ^unMstm 

:^9Xfig^)-;i5^e.;^c-g.|g 1 ®*g;»H 1 l *5 J; cDJitc^ 
3@8 (c^^n^;^^7.fi£:Ji->6^e.;^c^|g2co$feiitg l 2 

[0 0 4 4] i.mvrzm\m6\z^^n^^m^^tv 

Ttt. fci:x.ti, Ag, Pd, A u ^SiO^P t SStS* 10 

tt. AgPd^^$-^trJ;'5{C$n-2), Sfc. ^2g7 

*5=fcZ^^3M8fC^^tl^^«fife^«. n^h<\t. A 
gSr-^tf. ifc. M4S9tC-^Stll)#«fi^^J-tLT 
«. fe<t;l«, Ag:feJ;tXPd®iJ>;a:< tfc— 
^^l^:dtT#^;0^ 0SU<«, Ag<&-^trj;5fC$n 
•5. ifc; USB 1 0 (c^*ti*i*o^M«> fciA" 

<D±.\zm^^ti^^mib^^!Sk^%^xmm.^nitK>. 20 
•a. 

[0 0 4 5] Sfc, lg2g7{;^*tlS:^7X^«^i-«, 

[0 0 4 6] mimQ\z^i£.n^i3^xm.^n, 
10 0 '^7^ z.(D^ou^^mnM5Ts.^mzm.mml^. 30 

[0 0 4 8] S-r< |gl)i6«, A'UX3'*'*4<^^1'^ 
B±(c, Ag-^;t^9 0S»%OAg P d-& 

^/'fll5S^:*f^x&5~i oa:»%-^#-r'5^— X h<& 

^^L. 8 8 0~9 2 OrcDMtfTSI^Mtt-SCl.tfCJ; 

[0 0 4 9] ^M\z. mzmi ^^z^m 1 o^giiiji 1 1 

IBig6±43J;o:^lB6*ie.®tBLT0i-5/\*iJX 

111 g 6 ^m^-r -5ct(cj;t5Tf#^ nfc«jgi^©^i.« 
ii^7.ti^^m\zm^^<^ti^, 

[0 0 5 0] J;D*#:Mt«, H 1 S 6 *i?^BS:$tlfc/\* 

TA'UX^*#:4}C*fLTl~2Sa%^3!)PL. iftjaT 
@g$-B-^c*«e,. 8 0 o~9 0 O'CCDiia^Tinl^-r-sc: so 
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W± ^ T J^figf ^ <fc 5 ^ n ^ . 

[0 0 5 1] 'A\z, msms^Q^zj^mzoymmmi 2 

±m<Dm2m7 a^z^micommmi i^m-r-s 
xm=&mA.ftmm!^<Dff\.mm(D±m\zt>Tc-oT, m2m 

LLx. ^xmmx^mxm^Jkiiy7.-Aimm\zm^^^ 

[0 0 5 2] J;I3A#:B<)(C«. ^ 2 II 7 *5 1 ©i^fi 

iS:«l l/&^'J^fiK^nfe^®A*'JX^*#:4*. T;i/5:h 

hiHiztctAim^f-mrnxL. ^ymm/mt/m 

l&Jfe:*f ^ X o TA* U X *#: 4 

"bT'i ~ 2S»%Wp"Lr{gMTlElte$i±^<£jb^e>\ "7"0 
0~8 0 or (D^aftTiPf^f -Spitted: oT. ^3Ji8 
±*5j;C;:^2(DMiS:gl 2i^cS:y^XJK*S2S7Ji 

*^e.iii«)i6igfc«i i±(ct)fcoTjK*s-r-s<fc5fc$n 

So 

[0 0 5 3] ^^JC, ffi4B9tt. lllB6©}B^!X(7)fc*6 

w,imQo^mi^<Ditisb\zmm^nTzm9SM^ 

^tmwm\zn\:'^n-x^^m-r^ ^ t tc j; ^ xji^iiK^ 

•5. 

[0 0 5 4] ^Tz. II4B9 *^fi£T-5>IgtC*3tiT. 

^tlSi. ^ifi-r^^SB 1 0 i:;^cS«^«6o^Mco^ 
4B9(r*ff -2.}ltl'l4/5t^T-r-5>6^e,-ea&-2). S/c. II 

4B9tc:<f5Xfife4>^##-rs;^te)«, ^/mm/mm 

[0 0 5 5] ^y)mWmz\t, ^3B8±{C. Ag^^ 

m^-»y7~.^o. 2~5fia%-&^-r-5'^— ;^ 

L, 6 0 0-7 0 0X;oiaST«l^#tt-5Cli:CJ;oT 
[0 0 5 6] _ha!b;t^4g9S}g^f •&:t4&©^Ma 
^^^■^t;^2B7*><tat^3B8 4>^i!£iSt$tiS„ 

^4B4{C-&Stl.2)Ag*^« ^2B7*5<t?>'^ 
3B8 4"\te«L. -E-ntCJ:oT, lglB6*3d;Z>'^4 

B 9 mro«^wj*i^*i»^.n-5. 

[0 0 5 7] A\Z. ^5B 1 0«. ^4 8 9±lC. #69 
i:fcJ:oT4-;^e.n*. J; 0 A#:S«)fc«. |g4B9± 
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± ^ * c ^ ti S . 

[0 0 5 8] Cl<75d:3{CbTf#?>ti;t«)15'-y7'A'UX 

-5 CtfC J: 0, lllg6C0j^i^ttS|6]±^ 
[0 0 5 9] ^1 (7)*feiiirH 1 1 tt. A'U7.5'*{*4©^1~ 
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J6. #iaiL.fci'5fefli^/Sg?/M«)»:^7;^*«*fiJ(C 
[0 0 6 0] m2®«Si^Hl 2tt. :tf5X{CM-r'i>iin 

i^— fjim=&m0SL-r^ :i t Hi ajmt r£ 10. a'j;^^':*:#4 

ffif-SiffeJ', A'UX^'*^4<Di1.«S±(0:^BfaJS: 

^m\zm^^?>n^o 

[0 0 6 1] n-mmm 5 ^mi^-t^^mmizii\.^T. m 
3m8m<Dmmzj:-DX'brz<b^n^:fjy7,(DM.^\t. 

;*o^f*-^142:ia»-r-5^<i:(c;^£^di, ^4P9«, Z. 

fe. ^4g 9 (^)JBfiXtC j:oT. ^4B 9 tC^Sn-S^M 
fiXii-tt, m2H7 43j;OC^3H8«t"\i£«:L, |g 1 g 6 
*3 J: 4 H 9 ffiO««a<jSig^7!)^f# e. n-5 J: ^ (rf^ffi-r 

[0062]^5Sl0tt, nS|5«ll 5 ro#BB#tt'tt$ 

Amj.'h(Dfr^^3izi^m-t^, ^ssiofc 

[0 0 6 3] «g^>y::?'A'UXjS7 1 fr*5t,iT, lg 
bA^L:^c*«e.> S.^^\zmtt^:fJy:^f^^A'''^ 

2-z><DmAmmzm^-^nx\/^^m.o, mzmit 

[0 0 6 4] ^rc, ^ IJl 6 4 il 9 ^:CDW^CB^$ 
nTViS^2B7*5J:CX^3e8f:*3l.iT«. ^1»6 

4 g 9 iz^^n^^miiS.^iim 2m 7 a^v^^ 3 a 

^ 2 S 7 *3 3^8 36t— SR?^fiK$nTli/i(.i J:^ 
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20 



30 



40 



[0 0 6 5] 

mm(D9J)^] u±(^.iioiz. z(D^m\z^.^mm^^y 
m±\zn-mmmt:mfS:r^rctb. ^m^^t:^^^.^^ 

-r-sdifcfc-pT, mzm^m^h. c<DfS2m±iz. 

m2m(Dmi^(Dtzit>\zfi-^-^titz^y7.i$.^titmu^ 

S±t, ^ieo?^fiK©fcJ6fc#-^$tiit^JRfifeii-itt 

nfef^ms^^t i mMff] iz m u^fr ti^mst-s c i 



50 



«M»;ic^B*^ ^a^P^-r-S) :i itc J; 

m^mii^-t^rziib<Dmmmiz:tdi,^x, m4miz^^n^ 
[0 0 6 6] LfzA^-DX. msm^m^-r^tztbcom.^ 

[0 0 6 7] Jii£0^1®tr:feViT, 5!f5Xfig^*«^a 

BK^}-fc*fLT 5~ 1 oaa:%^tfa;'5('$tl^i, i 0 
iiSVijKiSttJ&«t#e>ti, ^lP*iJ;i9<t^fj:«it<h;tcO» 
-SWT, *o^?lScDgABJ5±^>l**iJ:0iS*^tl. %@ 
5^ ^A* U X ^' W^^tt* J; 0 «6 S C <»: A^T- ^ S , 
[0 0 6 8] ^fz. ^4gtC*3l'iT. ^WflS^j-tC^fLT 

[0 0 6 9] C:(755!§«{C*3t,iT. A-'j;^^'*^: 

B t:-^ * n :^ 5 X ^iK^i-*^ e. /j: .5 ^ 1 (Diffei^B *3 j; yt-?- 
w±fc^ 3 B(c^sn^;</7Xfi£^^7!)^ e.7tE-S^ 2 ©iffeiit 
miim^^tl^i:. A-UX5'2f:i^4 0gtBbfc^1.«MT 

[^M<^ffiWcCift?3] 

[01] c©%^o-*]5fijg«ifcJ:S«B5^«>yy\-UX 
^ 1 €r55-r»fffl0-C*-5. 
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2 A'UX^'g 

3 mmmm 

5 ^^nm 

6 ^IM 
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7 ^2S 

8 ^38 

9 m4m 

10 msm 

11 ^1 (Drnmm 

12 ^2 (Dmms 



1] 



5 — 




(72)lieB# i£± 



F^'— 5E034 CA06 CBOl CC03 DA07 DCOl 
DC03 DC05 DC06 DC09 DE07 



